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[57] ABSTRACI‘ 
A tape winding device in which a tape is wound onto a 
reel. A magnetic ?eld is applied to the tape during 
winding in a direction oblique to the axis of rotation and 
thus to the tape thickness whereby the tape is evened up 
to the ?ange of the reel. 

9 Claims, 6 Drawing Sheets 
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METHOD AND DEVICE FOR WINDING 
MAGNETIC TAPE USING MAGNETIC 

ALIGNMENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method and a de 

vice for winding a magnetic tape, such as winding a 
magnetic tape of prescribed length from a source roll of 
a magnetic tape to a small tape winding body, rewind 
ing a magnetic tape from a tape winding body to an 
other tape winding body, winding a magnetic tape of 
large width for a source “roll”, and winding a magnetic 
tape of large width to a plurality of tape winding bodies 
while slitting the tape. 

2. Background of the Invention 
A process of manufacturing a magnetic tape such as 

an audio cassette tape, a video cassette tape, a memory 
tape and a broadcasting video tape includes a step of 
winding a magnetic tape of prescribed length from a 
source roll of a large-length tape to a small tape winding 
body such as a reel and a hub, a step of rewinding a 
magnetic tape from a tape winding body to another tape 
winding body, a step of winding a magnetic tape of 
large width as a source tape, a step of winding a mag 
netic tape slit from another magnetic tape, and so forth. 
When the magnetic tape is wound on the tape winding 
body in the process of the winding or the rewinding, the 
tape may vibrate in the direction of the thickness of the 
tape and this vibration can ?uctuate due to the physical 
properties of the magnetic tape and those of the tape 
winding body so that each side edge of the tape wound 
on the winding body is unneatly overlaid on itself. The 
higher that the speed of the winding is, the more un 
neatly the side edge is overlaid on itself. 
A magnetic tape whose side edge is unneatly overlaid 

on itself as described above has problems that the exter 
nal appearance of the wound tape housed as a commer 
cial product in a magnetic tape cassette is bad. Further 
more, the side edge is likely to be damaged to result in 
various troubles such as the deterioration of the electro 
magnetic converting properties of the tape. The unneat 
overlaying is a serious drawback, particularly for a 
magnetic video tape for high-density recording, be 
cause an audio signal or a tuning signal is recorded near 
the side edge of the tape. For these reasons, in a conven 
tional process of manufacturing a magnetic tape, the 
wound states of all magnetic tapes are visually inspected 
or the like after a winding process or a rewinding pro 
cess. Since the inspection takes much time and money, 
the inspection is a major disadvantage in the magnetic 
tape manufacturing process. 

Conventional systems, which are shown in FIGS. 1 
and -2 and which accomplish what is called neat wind 
ing, have been adopted to wind a magnetic tape of low 
neat-winding yield in order to improve the wound state 
of the tape to reduce the necessity of its inspection. 
FIGS. 1 and 2 show perspective schematic views of 
tape winding bodies 2 and the vicinity thereof. 

In the conventional system shown in FIG. 1, an end 
less ?exible belt 11 made of rubber, polyimide or the 
like and rotatably supported by rollers 12, 13 and 14 is 
revolved together with the magnetic tape T and elasti 
cally pushes the magnetic side of the tape under rela 
tively high pressure in the radial direction of the tape 
winding body 2 to neatly wind the tape. 
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2 
In the conventional system shown in FIG. 2, a belt 15 

made of a relatively soft nonwoven fabric or the like is 
provided between one ?ange of the tape winding body 
2 and one side edge of the magnetic tape T to push the 
side edge of the tape T under relatively high pressure 
while the belt is supported by a roller 17 or the like and 
wound at a low constant speed from a belt send-out 
member 16 to a belt winding member 18 so as to neatly 
wind the tape. 
However, since the belts 11 and 15 are placed in 

direct contact with the magnetic tape T in the above 
mentioned systems, there are various problems that the 
magnetic layer of the tape is worn or the ?bers of the 
nonwoven fabric come off to locally hinder recording 
on the tape, inappropriate pressure acts to deform the 
tape or damage its side edge, and so forth. For that 
reason, the systems do not function properly. In addi 
tion, since the wear and tear of the neat winding systems 
are large, they have disadvantages with regard to their 
cost and maintenance as well. The constitution of each 
of the systems needs to be such that the tape winding 
body 2 is moved between at least a working position 
and a nonworking position when it is replaced. The 
constitution makes a magnetic tape winding device 
complicated and renders it relatively time-consuming to 
replace the tape winding body 2. The period of time 
required for the movement of the tape winding body 2 
hinders the enhancement of productivity. 
Two systems for winding a magnetic tape for a cas 

sette are used today. One of them is an open winding 
system in which the tape is neatly wound and then 
inserted into the cassette as so to be a ?nished product. 
The other is an in-cassette winding system which is also 
called C-O winding system or V-O winding system and 
in which the tape is wound at the ?nal stage of assembly 
of the cassette. 
As for the in-cassette winding system, as shown in 

FIG. 3, the cassette 23 without the magnetic tape is ?rst 
assembled, an outgoing tape winding body 2 and an 
incoming tape winding body 3 which are coupled to 
each other by a leading tape 10 are inserted into the 
cassette 23 and screws are tightened so as to provide an 
un?nished product generally called V-O, C-O or the 
like. In the un?nished product, the leading tape 10 is 
partly pulled out by an in-cassette winder and cut in 
half. The front end of the magnetic tape T is spliced to 
one cut-off end of the leading tape 10 whose other cut 
off end is held by a suction member 22. The tape wind 
ing body 2 having the leading tape spliced to the mag 
netic tape is rotated to wind the magnetic tape on the 
body 2 by a prescribed length. The magnetic tape T is 
then cut off. The rear end of the magnetic tape T wound 
on the winding body 2 is then spliced to the other out 
off end of the leading tape 10, thus ?nishing the prod 
uct. Since the wound state of the magnetic tape T en 
tirely depends on the physical properties of the tape T 
and the accuracy of the assembly of the cassette 23, the 
wound state cannot be well controlled. For that reason, 
the yield of well-wound magnetic tapes is low. In order 
to increase the yield, a roller 24, shown in FIG. 4, hav 
ing an upper and a lower ?anges 25 has been provided 
on a trial basis to apply a force to the magnetic tape in 
the direction of its width to push the tape T sideward. 
However, if the force is strong, the side edge of the tape 
is more likely to be damaged. If theforce is weak, it 
hardly serves to neatly wind the tape. All in all, no 
effective means have been available to improve the 
wound state of the tape. 
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Meanwhile, a magnetic tape winding device was 
recently proposed in the Japanese Patent Application 
(OPI) No. 51642/86 (the term “OPI” as used herein 
means an “unexamined published application”). In the 
device illustrated in FIG. 5, a winding drive shaft 30 is 5 
removably coupled to the winding hub 41 of a winding 
reel 42 comprising the hub and a ?ange 42. At least one 
magnet 31 is provided to face the wound side edge of a 
magnetic tape across the ?ange 42 while the tape is 
wound on the reel 40 so as to improve the wound state 
of the tape. However, the magnet 31 provided around 
the shaft 30 has a problem that the wound state of the 
tape is worse at its central portion near the winding hub 
41 than at the peripheral portion of the tape. That is 
because the form of the magnet 31 is limited by the shaft 
30. ‘The magnet 31 is made annular so that the directions 
of the lines of magnetic force thereof are nonuniformly 
distributed near the central portion of the winding reel 
40 due to the hollow central portion of the magnet. The 20 
magnetic ?ux density near the center of the reel 40 is so 
low that the magnetic force which pulls the magnetic 
tape T toward the ?ange 42 is unstable and weak at the 
initial stage of the winding of the tape. There has been 
disclosed in Japanese Patent Application (OPI) No. 25 
16886/ 86, and Japanese Utility Model Applications 
Nos. 48899/ 86 and 48900/ 86, combined into US. patent 
application Ser. No. 8,040, ?led Jan. 29, 1987, a tape 
winding device in which a magnetic ?eld is applied in 
the direction of the thickness of the tape. 

SUMMARY OF THE INVENTION 

The present invention was made in consideration of 
the above-mentioned circumstances in order to provide 
both a method and a device for neatly winding a mag- 35 
netic tape even if the physical properties of the tape are 
irregular. 

Accordingly, it is an object of the present invention 
to provide a method and a device for neatly winding a 
magnetic tape, without complicating the device and 40 
deteriorating the quality of the tape as in the above 
described neat winding systems, so as to improve the 
properties of the winding process. 

It is another object of the present invention to pro 
vide a method and a device for winding a magnetic tape 
so as to greatly improve the wound state of the tape in 
the in-cassette winding system. 
One of the methods is characterized in that a mag 

netic ?eld having a single direction oblique to the direc 
tion of the width of the magnetic tape being wound is 
applied to the tape while it is wound on a tape winding 
body. The method is exercised by the corresponding 
device in which the tape winding body is rotated to 
wind the magnetic tape and which is characterized in 55 
that a magnet which generates the magnetic ?eld is 
provided at least near the tape winding body. 

In the other device, a tape winding body is rotated to 
wind the magnetic tape. The device is characterized in 
that a magnet surrounding the axis of rotation of the 
tape winding body along the form thereof is provided at 
a member of the tape winding body and generates a 
magnetic ?eld having almost a single direction oblique 
to the axis of rotation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 show perspective schematic views of 
portions of a conventional winding devices. 
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4 
FIG. 3 shows a schematic plan view of a conven 

tional winding device employed in an in-cassette wind 
ing method. 
FIG. 4 shows an enlarged side view of the main part 

of the device shown in FIG. 3. 
FIG. 5 shows a schematic sectional view of a part of 

another winding device. 
FIG. 6 shows a schematic front view of a winding 

device which is a ?rst embodiment of the present inven 
tion. 
FIG. 7 shows a schematic side view of the device 

shown in FIG. 6. 
FIG. 8 shows an enlarged sectional view of the main 

part along the shaft of the device shown in FIG. 7. 
FIG. 9 shows a schematic sectional view of a modi? 

cation of the ?rst embodiment. 
FIG. 10 shows a schematic front view of a winding 

device which is a second embodiment of the present 
invention. 
FIG. 11 shows a schematic side view of the device 

shown in FIG. 10. 
FIG. 12 shows a schematic sectional view of a main 

part, along the shaft of the device shown in FIG. 11. 
FIG. 13 shows a schematic sectional view of the the 

main part of a modi?cation of the second embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiments of the present invention are hereafter 
described in detail with reference to the drawings. 
FIG. 6 shows a magnetic tape winding device 1 

which is the ?rst embodiment of the present invention. 
FIG. 7 shows a side view of the device I seen along line 
VII-VII shown in FIG. 6. 
The tape winding device 1 is used to perform a 

method in which a magnetic tape T is wound on a pair 
of tape winding bodies 2 and 3 (which are hereinafter 
also referred to as tape reels) before the tape and the 
tape winding bodies are put in a video tape cassette or 
the like. 
The operation of the magnetic tape winding device 1 

is described from now on. The tape reels 2 and 3 cou 
pled to each other by a leading tape 10 (only half of 
which is shown in FIG. 6) having a prescribed length 
are mounted on shafts 4 and 5, which are rotated. The 
leading tape 10 is then cut off at almost its central por 
tion. The cut-off end of the leading tape 10 at the take 
up tape reel 2 is spliced to the front end of a tape T from 
a previously-mounted magnetic tape source 6 by a splic 
ing tape or the like. After the magnetic tape T wound 
by a prescribed length on the take-up tape reel 2 is cut 
off, the cut-off end of the tape T is spliced to the other 
cut-off end of the leading tape 10 at the other tape reel 
3. The cutting of the leading tape 10 and the magnetic 
tape T and the splicing of them are performed by a 
cutoff and splicing means 9 including a tape end holder, 
a cutter and the splicing tape. The cutoff and splicing 
means 9 is not shown in FIG. 7. 
The magnetic tape T supplied from the tape source 6 

is wound on the take-up tape reel 2 through a transport 
system 8 including guide pins and guide rollers. 
The above-described range of the operation is the 

same as a conventional winding device. The winding 
device 1 provided in accordance with the present inven 
tion is characterized by a mounting portion for the tape 
reel 2, at which permanent magnets 19 are provided so 
that they obliquely face each other across the reel 2. 
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For example, the south pole of the lower permanent 

magnet 19 (right-hand magnet In FIG. 8) faces the 
north pole of the upper permanent magnet 19. The 
mutually facing pole surfaces of the magnets 19 are 
parallel with each other so that the lines of magnetic 
forces of the magnets extend straight from the north 
pole to the south pole. In other words, the direction of 
the magnetic ?eld between the magnets is oblique at a 
prescribed angle 0 to the direction of the width of the 
tape, which is parallel with the axis of rotation of the 
reel 2. It is preferable that the width 11 of each perma 
nent magnet 19 along the radius of the tape reel 2 is not 
much smaller than the depth 12 of the wound tape. That 
is because the directionality of the magnetic ?eld ex 
tending through the magnetic tape T can be stabilized 
nearly throughout the width 12 of the wound magnetic 
tape by making the width 11 of each permanent magnet 
19 large enough. 
The oblique angle 0 and the intensity of the magnetic 

force of each permanent magnet 19 are not particularly 
limited. For example, the angle and the intensity can be 
set depending on various conditions such as the tension 
of the magnetic tape T at the time of its winding, the 
kind of the tape, the distance between the tape and each 
permanent magnet, the speed of the winding (move 
ment of the tape) and the in?uence of the magnetic ?eld 
on the tape. If necessary, the magnetic tape may be 
demagnetized after being wound on the reel 2. 
Each of the permanent magnets 19 is supported by a 

support 20 attached to the winding device 1. The lower 
permanent magnet 19 nearer the magnetic tape T than 
the upper permanent magnet 19 has a stronger magnetic 
force than the upper magnet 19. The upper magnet 19 is 
provided in such a position as not to be obstructive 
when the reel 2 is attached and detached to and from 
the shaft in a direction shown by an arrow B in FIG. 8. 
The shaft 4 is connected to a drive means 21 such as a 
motor so as to be rotated thereby. 
FIG. 10 shows a schematic front view of a magnetic 

tape winding device 1 which is the second embodiment 
of the present invention. FIG. 11 shows a side view of 
the device I seen along line XI——XI shown in FIG. 10. 
The same numerals in the drawings denote the same 
portions. 
The second embodiment shown in FIGS. 10 and 11 is 

characterized by a tape reel mounting portion at which 
permanent magnets 29 are provided near one side of a 
tape reel 2 which is for winding a magnetic tape T. 
As shown in FIG. 12, the north poles of the perma 

nent magnets 29 are located near the flange 20 of the 
reel 2, and the south poles of the magnets are located 
opposite the ?ange 2a. The magnets 29 have the same 
prescribed oblique angle 0 so that the lines of magnetic 
force of the magnets 29 extend in nearly the same direc 
tion oblique to the direction (along the shaft 4) of the 
width of the magnetic tape T near the tape reel 2. The 
number of the permanent magnets 29 is two or more 
(four in this embodiment). Since the magnets 29 are 
located on a circle surrounding the shaft 4, the magnetic 
forces of the magnets uniformly and stably act to the 
magnetic tape T being wound. 
The oblique angle 0 and the intensity of the magnetic 

force are not particularly limited, as well as in the ?rst 
embodiment. 
When the magnetic tape T is wound on the reel 2 in 

the ?rst and the second embodiments, the tape is pulled 
obliquely downward by the magnets 19 and 29 so that 
one side edge of the tape is brought into contact with 
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6 
the right-hand ?ange 2a of the reel 2. In addition, a 
force acts to pull the wound turns of the tape to each 
other in the direction of the thickness of the tape to 
increase the frictional force between the wound turns to 
effectively prevent them from deviating in the direction 
of the width of the tape. Therefore, the portion of the 
tape T which is already wound on the reel 2 is kept in 
a stable state by the magnetic forces of the magnets. In 
other words, the magnetic tape T coated with a mag 
netic substance is caused to receive an urging force due 
to the magnetic ?eld without being in contact with the 
magnets, so that the magnetic tape does not deviate in 
the direction of the width thereof. Therefore, the mag 
netic tape T is very neatly wound on the reel 2. 
When the magnetic tape T is wound at a high speed, 

air is entrapped in between the wound turns of the tape 
to make an air layer between the wound turns to enable 
the tape to very lightly move in the direction of the 
width thereof. For that reason, the side edges of the 
tape are easily trued up by the magnetic forces of the 
magnets 19 and 29. 
Although the permanent magnets 19 and 29 are se 

cured in prescribed positions in the ?rst and the second 
embodiments, the present invention is not con?ned 
thereto. The magnets may be rendered movable along 
the axis of the shaft 4 or along the radius of the reel 2. 
The oblique angle 8 may be rendered variable, in order 
to optionally change the intensity and direction of the 
magnetic forces which are applied to the magnetic tape 
T. For example, in the ?rst embodiment, the permanent 
magnet 19a may be located in such a manner that the 
straight lines of the magnetic forces therebetween ex 
tend across the shaft 4, as shown in FIG. 9. In that case, 
the intensity of the magnetic forces of the magnets and 
the positional relations of the magnets to the magnetic 
tape T are appropriately set to place the tape on one 
?ange of the reel, as well as the above-described cases. 
Although the permanent magnets 19 are provided in 

such positions as not to hinder the attachment and de 
tachment of the tape reel 2, as shown in FIG. 8, the 
magnet 19 above the reel does not necessarily need to be 
secured. For example, the upper magnet 19 may be 
rendered movable between a tape winding position and 
a tape nonwinding position so as not to hinder the at 
tachment and detachment of the reel 2. 
Although the plurality of magnets 29 are provided at 

the same oblique angle on the single circle in the second 
embodiment, the present invention is not con?ned to 
such construction. For example, an annular permanent 
magnet 290 may be attached by a support 30a, as shown 
in FIG. 13. The magnet 29a is magnetized in mutually 
parallel directions oblique to the axis of the shaft 4 ex 
tending along the width of the wound tape. 
Although the magnets in the above-described em 

bodiments are permanent magnets, they may be electro 
magnets. The magnetic forces of the electromagnets 
can be optionally altered by changing the magnitudes of 
their electrical currents. 
Although the magnets in the embodiments are pro 

vided only near the tape reel 2, the present invention is 
not con?ned thereto. For example, other magnets may 
be provided in the passage system 8 through which the 
magnetic tape T is moved. In that case, the magnetic 
forces of the magnets in the passage system 8 are ap 
plied to the tape in the direction of the width thereof to 
suppress the swing of the tape in that direction to stabi 
lize the movement of the tape. 
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Although each of the above-described embodiments 
is made for the open-reel winding system, the present 
invention can also be applied to another winding system 
such as the in-cassette winding system. 

In addition, the present invention can be applied to a 
process of winding a magnetic tape which has a larger 
width than a magnetic tape as a ?nal product. This 
magnetic tape is to be made into a source tape. The 
present invention can also be applied to a process of 
winding a magnetic tape from a cutter which is for 
making the tape as a source tape. 
The present invention can also be applied to a wind 

ing device in which a plurality of source tapes each 
having the same width as a magnetic tape as a ?nal 
product are wound while a source tape of larger width 
than the tape as the ?nal product is slit into the plurality 
of source tapes. 
The magnets provided in the above-described em 

bodiments may be substituted by other magnetic ?eld 
generation means such as a solenoid. 
According to the present invention, a magnetic ?eld 

is applied to a magnetic tape at the time of its winding 
so that magnetic forces act on the tape at nearly the 
same oblique angle to the direction of the width of the 
tape and act on at least almost all of a tape winding 
body, as described in detail above. For that reason, a 
force widely and uniformly acts to the magnetic tape in 
the direction of the width thereof and another force 
widely and uniformly acts to pull the wound turns of 
the tape to each other in the direction of the thickness 
thereof, while the tape is being wound on the tape wind 
ing body. As a result, these forces acts at not only on the 
central portion of the tape winding body but also its 
peripheral portion. As a result, the winding movement 
of the tape is greatly stabilized from the beginning of the 
winding thereof to the end of the winding so that the 
side edges of the tape are trued up. Therefore, the mag 
netic tape is very neatly wound. 

Since a means for applying the magnetic forces to the 
magnetic tape to neatly wind it is not in contact with the 
tape, troubles such as the bend of the tape and the dam 
age to the side edge of the tape or to its magnetic side do 
not occur from the contact, as occurs in the prior arts. 
Therefore, the quality of the wound magnetic tape is 
high. 
A magnetic tape winding device provided in accor 

dance with the present invention has advantages that a 
means for neatly winding a magnetic tape is neither 
large in size nor complicated in constitution. 

It will be understood from the above description that 
according to the present invention, the quality of the 
wound magnetic tape and the productivity of the pro 
cess of winding the tape are enhanced. As for the in-cas 

10 

20 

25 

30 

45 

55 

65 

8 
sette winding system in particular, a greatly advanced 
device for winding a magnetic tape can be provided in 
accordance with the present invention. 
What is claimed is: 
1. A magnetic tape winding method, comprising the 

steps of: 
winding a magnetic tape onto a tape winding body 

having a ?ange; and 
applying a substantially linear magnetic ?eld to said 

tape wound adjacent said ?ange in a direction 
oblique to an axis of rotation of said winding, said 
magnetic ?eld being substantially constant on_ said 
tape independently of a winding depth of said tape 
on said tape winding body. 

2. A magnetic tape winding device, comprising: 
a tape winding body having a ?ange; 
means for rotating said tape winding body to wind a 

magnetic tape on said magnetic winding body; and 
magnetic means for applying a substantially linear 
magnetic ?eld to said tape wound adjacent said 
?ange in a direction oblique to an axis of rotation of 
said rotating means, said magnetic ?eld being sub 
stantially constant on said tape independently of a 
winding depth of said tape on said tape winding 
body. 

3. A magnetic tape winding device as recited in claim 
2, wherein said magnetic means comprises ?rst and 
second magnetic means disposed on opposite sides of 
said wound tape and having inverse magnetic poles 
facing said wound tape. 

4. A magnetic tape winding device as recited in claim 
3, wherein said ?rst and second magnetic means are ?rst 
and second magnets. 

5. A magnetic tape winding device as recited in claim 
4, wherein said ?rst and second magnets are disposed on 
a same side of an axis of said rotating means. 

6. A magnetic tape winding device as recited in claim 
4, wherein said ?rst and second magnets are disposed on 
opposite sides of an axis of said rotating means. 

7. A magnetic tape winding device as recited in claim 
2, wherein said magnetic means surrounds an axis of 
rotation of said tape winding body. 

8. A magnetic tape winding device as recited in claim 
7, wherein said magnetic means comprises an integral 
magnet on one side of said tape winding body, sur 
rounding said axis of rotation and being substantially 
linearly magnetized along mutually parallel directions 
oblique to said axis of rotation. 

9. A magnetic tape winding device as recited in claim 
7, wherein said magnetic means comprises a plurality of 
magnets on one side of said tape winding body and 
producing substantially parallel magnetic ?elds. 
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